Molecular Diagnosis of Limb-girdle Muscular Dystrophy Type 2A by Next-generation Sequencing
Sir, Calpainopathy belongs to a group of limb-girdle muscular dystrophies (LGMD), characterized by proximal muscle weakness. Calpainopathy or LGMD2A is an autosomal recessive disease caused by mutations in the calpain-3 gene (CAPN3). [1] We report the case of a 16-year-old male patient with a myopathy with proximal muscle weakness. He started tiptoeing up, at the age of 4. At 13-year-old, he began to have difficulty climbing stairs, incorporating from the ground and running, being referred to the neurologist. Physical examination showed muscle weakness of shoulder and pelvic girdle, positive Gower's sign, lumbar lordosis, and joint contractions.
CK was elevated (7341 UI/L). Electromyography showed myopathic pattern, muscle biopsy, a dystrophic pattern, and the immunohistochemical analysis showed a lower intensity of staining with anti-DYS-3 antibody (Dp427m-dystrophin protein) [ Figure 1a ].
These results focused the diagnosis on the Becker muscular dystrophy (BMD), and treatment with corticosteroids was indicated. He was operated for bilateral tendon lengthening.
A multiplex ligation-dependent probe amplification (MLPA) test was carried out to detect duplications and deletions in the dystrophin gene (DMD). MLPA results for DMD gene sensory nerve action potentials (SNAPs) from all examined upper and lower limb nerves. F-wave studies showed normal F latencies except nonrecordable response from bilateral peroneal nerves.
Genetic analysis (Cytosine Adenine Guanine (CAG) repeat on androgen receptor gene on Xq 11-12) confirmed the diagnosis which revealed 49 ± 3 CAG repeats (normal range 9-36).
Kennedy's disease (spinobulbar muscular atrophy [SBMA]) is a rare X-linked recessive neurodegenerative disorder characterized by degeneration of lower motor neurons and is caused by CAG trinucleotide repeat expansion in the androgen receptor gene on chromosome Xq11-12. [1] It is characterized by progressive atrophy and weakness of limb and bulbar muscles with tongue atrophy and chin fasciculations and with onset in the 3 rd -5 th decades. [2] Patients may have endocrinological abnormalities in the form of gynecomastia, testicular atrophy, and diabetes mellitus [3] It is important to differentiate Kennedy's disease from other neuromuscular disorders as several disorders of varying severity and outcomes resemble SBMA. On electrophysiological studies, CMAP amplitudes may be low. Most patients have low amplitude or absent SNAPs, which reflect the association of Kennedy's disease with degeneration of the dorsal root ganglia. Currently, there is no cure for Kennedy's disease, and treatment is mainly symptomatic and supportive. [4] Financial support and sponsorship Nil.
Conflicts of interest
There are no conflicts of interest. An abnormal calpain-3 protein expression was demonstrated in the skeletal muscle biopsy of the patient by Western blot [ Figure 1b] , and the diagnostic of calpainopathy was confirmed. Both mutations in the CAPN3 gene cause a change in the reading frame (frameshift mutation), leading to a premature stop codon and calpain-3 abnormal protein. They have been described previously as LGMD2A pathogenic in several studies. [2, 3] The w ide variety of mus cular dys trophies and common clinical manifestations makes necessary the immunohistochemical studies, immunoblotting, and molecular genetics to reach the definitive diagnosis of these pathologies. We report a case with a diagnostic suspicion of BMD, where the incorporation of NGS has been essential for the diagnosis of calpainopathy. NGS enables the screening of many genes at once and was chosen since the classical Sanger method is laborious and time-spending. Mutation identification is the necessary approach to an upcoming gene therapy. [4] Acknowledgment We wish to thank Ruben de Sancho and Amparo García Cardenal for their technical contribution in carrying out the experiments and Rocio Mena and Maria Victoria Gomez for CAPN3 gene sequencing.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. 
